This study sought to differentiate alcoholism-related changes in judgments of emotional stimuli from those of other populations in which such changes have been documented. Two sets of visual stimuli, one containing words and the other containing drawings of faces (representing a range of emotional content), were presented to abstinent alcoholic adults with and without Korsakoff's syndrome, as well as to a healthy control group and four groups of patients with other neurobehavioral disorders: Parkinson's disease, schizophrenia, depression, and posttraumatic stress disorder. Participants rated the stimuli according to emotional valence and intensity of emotion. Results implicated bi-hemispheric frontal and subcortical involvement in the abnormalities of emotion identification associated with alcoholism, and they also support the notion of age-related vulnerabilities in conjunction with alcoholism.
Emotional changes that accompany long-term chronic alcoholism cover a broad spectrum (National Institute of Alcohol Abuse and Alcoholism, 1997) and have significant social and interpersonal significance (Kornreich et al., 2002) . Among the abnormalities are affective processing deficits such as a diminished ability to recognize facial expressions of emotion (Howard, Oscar-Berman, Marinkovic, O'Reilly, & Harris, 2003; Kornreich et al., 2002; Philippot et al., 1999; Townshend & Duka, 2003) and reduced ability to decipher affective prosody in spoken language (Monnot, Nixon, Lovallo, & Ross, 2001 ). The abnormalities in emotional perception have been attributed to a combination of underlying factors, for example, visuospatial deficits, abnormal processing of social information, poor inhibitory control, and interpersonal stress (Moselhy, Georgiou, & Kahn, 2001; Philippot et al., 1999) . Brain changes associated with these deficits include pathology of frontosubcortical and limbic systems or disturbances in the functioning of the right hemisphere (Bowirrat & Oscar-Berman, 2005; OscarBerman, 2000; Sullivan, 2000) . For example, it has been suggested that alcoholic individuals' tendencies to overestimate facial emotions could be related to interference with frontally mediated disinhibition processes that cause a bias toward exaggerating emotions (Townshend & Duka, 2003) . Likewise, there may be changes in functioning of the amygdala, a limbic structure essential for processing of facial expressions of emotion (Townshend & Duka, 2003) . Tendencies to misidentify negative emotions have been related to right hemisphere disruptions, because of the right hemisphere's role in visuospatial abilities (Ellis & Oscar-Berman, 1989 ) and in processing negative stimuli (Adolphs, Jansari, & Tranel, 2001) .
Numerous studies have demonstrated abnormalities in affective functioning in other patient populations with known neuroanatomical involvement of frontosubcortical or limbic systems, e.g., Parkinson's disease (PD), schizophrenia (SZ), depressive disorders, and posttraumatic stress disorder (PTSD). For example, Dujardin et al. (2004) reported that patients with PD were less accurate than healthy participants in perceiving angry, sad, and disgusted facial expressions. SZ patients also have been reported to display emotional facial expression decoding impairments (Hempel, Hempel, Schonknecht, Stippich, & Schroder, 2003; Mandal, Pandey, & Prasad, 1998; Sachs, Steger-Wuchse, KryspinExner, Gur, & Katschnig, 2004) , which have been related to abnormal activation of the cingulate gyrus and of the amygdalahippocampal complex (Hempel et al., 2003) . Changes in affect recognition have been noted in patients with depression (Hale, 1998; Persad & Polivy, 1993) and have been related to righthemisphere dysfunction (Mikhailova, Vladimirova, Iznak, Tsusulkovskaya, & Sushko, 1996) , to abnormalities in the activation of the left amygdala (Sheline et al., 2001) , and to abnormalities in activation of hippocampal/parahippocampal regions (Lawrence et al., 2004) . Emotion recognition difficulties have been noted in persons with PTSD (Shin et al., 2005) . One study showed increased initial amygdala response to trauma-related negative stimuli (Protopopescu et al., 2005) , and another study showed exag-gerated amygdala activation, and diminished medial prefrontal cortex activation, in response to fearful versus happy facial expressions (Shin et al., 2005) .
Collectively, results of numerous studies have demonstrated that within neural systems involved in affective functioning, different neuroanatomical loci or circuitry contributes to the recognition of different emotions and, further, that various neuropathological changes and conditions can result in distinct disruptions of these circuits leading to specific patterns of deficits. Accordingly, an examination of affect recognition abilities across multiple patient populations is likely to prove beneficial in the identification of the underlying neural regions that give rise to these deficits in alcoholic individuals. However, studies comparing affective functioning in alcoholic individuals with emotional changes associated with other neuropsychological disorders are uncommon. Two studies by Kornreich and colleagues examined the performance of alcoholic individuals in comparison with other clinical populations; one study examined the emotion perception abilities of recovered alcoholic individuals and patients with obsessive-compulsive disorder (Kornreich, Blairy, Philippot, Dan, et al., 2001) , and the other compared alcoholic individuals with persons having opiate addictions (Kornreich et al., 2003) . In both studies, alcoholic persons showed clear deficits in facial affect recognition.
The present study was designed to differentiate abnormalities in emotional perception by alcoholic individuals from those of four groups of neurobehavioral patients with related pathologies. In addition, because chronic alcohol consumption exaggerates neurobehavioral and brain volumetric effects of normal chronological aging (Kubota et al., 2001; Oscar-Berman, 2000; Pfefferbaum, Sullivan, Mathalon, & Lim, 1997) , we were interested in examining the possible synergistic (i.e., additive) effects of alcoholism and aging on affective judgments. We presented two sets of emotional stimuli, consisting of drawings of faces and printed words, representing a range of positive, neutral, and negative emotions, to alcoholic individuals (with and without Korsakoff's syndrome) and to healthy age-equivalent control participants, as well as to individuals who fell into one of the following diagnostic categories: PD, SZ, PTSD, or major depressive disorder (MDD). We hypothesized that the patterns of impairment would differ among the groups and that the compounded effects of aging and alcoholism would render larger deficits in older than in younger alcoholic individuals (when compared with their respective ageequivalent healthy control groups), as predicted by the premature aging hypothesis of alcoholism (Ellis & Oscar-Berman, 1989; Noonberg, Goldstein, & Page, 1985; Oscar-Berman & Schendan, 2000; Parsons, Butters & Nathan, 1987) . Further, we reasoned that patients with alcoholic Korsakoff's syndrome (KS) would show an even greater distinction from healthy control participants than would the non-Korsakoff's alcoholic individuals in their judgments of affective stimuli, as the former are known to suffer greater pathologic changes in frontolimbic brain regions. Lastly, because we presented stimuli representing both linguistic (words) and nonlinguistic (pictures of faces) modalities, we were able to investigate abnormalities in emotional perceptions that may emerge specific to each type of stimulus presentation. As such, we were able to evaluate the right-hemisphere hypothesis, which would posit that alcoholism is associated more with deficits in viewing emotional faces (greater right-hemisphere input) than with reading emotional words (greater left-hemisphere input).
Method

Participants
One hundred and sixty-three men and women were included in this study. All of the participants were right-handed, native English speakers. They consisted of the following seven groups: 47 abstinent alcoholic individuals without KS (AL); 14 KS patients; 7 patients with PD; 9 SZ patients; 9 patients with MDD; 7 PTSD patients; and 70 healthy nonalcoholic control adults (NC). In examining group differences and when making comparisons that concerned age, we conducted separate analyses on two subgroups of participants according to age, that is, young and old. In these analyses, NC and AL participants were considered to be "young" if they were age 49 or younger and "old" if they were age 50 years or older. The young and old subgroups consisted of the following diagnostic categories: (a) young normal control participants (YNC), young alcoholic participants (YAL), MDD, PTSD, and SZ groups and (b) old normal control participants (ONC), old alcoholic participants (OAL), KS, and PD groups. Tables 1 and 2 provide information about the participant groups.
The participants were recruited from Boston University Medical Center, the Department of Veterans Affairs (VA) Healthcare System's Boston campus, and VA aftercare programs in the Boston area, as well as from newspaper advertisements and posters placed in local sites. The research was approved by the Institutional Review Boards of the Boston University School of Medicine and the Boston VA, and all research participants signed informed consent forms, as did responsible representatives for KS patients. Complete evaluation of each participant typically required from 7 to 9 hr of testing over a minimum of 2 days, although the KS Young alcoholic patients n ϭ 14 (7 F, 7 M)
Patients with major depressive disorder n ϭ 9 (6 F, 3 M)
Patients with PTSD n ϭ 7 (5 F, 2 M) Schizophrenic patients n ϭ 9 (6 F, 3 M) Wechsler, 1997) , and the Hamilton Depression Scale (Hamilton, 1960) were administered as part of a battery used to evaluate the participants. Additionally, detailed information regarding past and current drinking history was ascertained for AL and NC participants, and all participants except for those in the KS, PD, and SZ groups were given a computer-assisted, shortened version of the Diagnostic Interview Schedule (DIS; Robins, 1989) , which provided lifetime psychiatric diagnoses according to the criteria of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 1994).
Participants were excluded if any source (i.e., DIS scores, hospital records, referrals, or personal interviews) indicated that they had one of the following: uncorrected abnormal vision or hearing, a history of serious learning disability or dyslexia, a history of extensive illicit drug dependence or abuse, clinical evidence of active hepatic disease, neurological dysfunction (e.g., major head injury with loss of consciousness greater than 15 min, stroke, epilepsy, or seizures unrelated to alcohol withdrawal), electroconvulsive therapy, or current use of psychoactive medication. Participants in the PD, SZ, MDD, and PTSD groups were included while on medication for their specific disorder. All participants except for those in the SZ group were excluded if they were diagnosed with comorbid major psychiatric disorder other than those specific to a study group. In the SZ group, 3 participants were comorbid for depression and 3 had been diagnosed with schizoaffective disorder prior to being diagnosed with SZ. Participants in the PD, SZ, MDD, PTSD, or NC groups also were excluded if they had a history of binge drinking, defined as 15 or more drinks per week. The AL group had a history of a minimum of 5 years of drinking at least 21 drinks per week, a sobriety period of at least 4 weeks immediately before the time of testing, and a DSM-IV diagnosis of alcohol abuse and dependence. The KS, PD, and SZ participants were diagnosed by the Neurology, Psychiatry, and Medical Services of the participating institutions. With the exception of the KS patients, none of the participants were residing permanently in an institution.
Stimulus Materials
The stimulus materials consisted of 54 black-and-white line drawings of faces and 54 single words (see Appendixes A and B).
The facial stimulus set was developed with images from The Clip Art Book (Quinn, 1990) and from Mostly Happy! Clip Art of the Thirties, Forties and Fifties (Jankowski, 1992-1995) . Many of the stimuli were modified, and some were created by a local artist. All images were approximately 0.75 in. ϫ 1 in. (about 1.9 ϫ2.5 cm). The 54 facial stimuli were selected from a larger set on the basis of emotional valence. The stimuli had been evaluated by an independent group of 15 college students and laboratory assistants who were asked to rate each drawing on a 7-point scale, with 1 being most negative, 4 representing neutral, and 7 most positive. Eighteen of the 54 faces expressed positive emotions, 18 expressed negative emotions, and 18 had neutral expressions. Half of the stimuli depicted male faces and half depicted female faces. The faces were arranged vertically on three standard size pages, each having three columns to a page, with each column containing six stimuli.
The verbal stimuli consisted of three-to five-letter words in black Times New Roman type, font size 12 point. The words were chosen on the basis of previous work conducted in our laboratory (Hutner & Oscar-Berman, 1996) ; they had been selected from a list compiled by Paivio, Yuille, and Madigan (1968) . Frequency ratings, abstractness-concreteness ratings, and emotionality and goodness ratings were obtained from this list and from norms compiled by Rubin and Friendly (1986) . Eighteen of the 54 words were neutral, 18 had positive valence, and 18 had negative valence. Stimuli across categories were similar in word length, mean ratings, and number of syllables. The word stimuli were presented in a fashion similar to that of the facial stimuli; words were arranged on a single standard size page, in three columns, each containing 18 stimuli.
Procedure
Because alcoholism has been associated with abnormal perception of the intensity of facial expressions of emotion (Kornreich et al., 2002) , we asked participants to judge the extent to which each of the face stimuli contained emotion-on a scale ranging from 1 to 7-by writing a number next to each face. A score of 7 represented high emotional intensity, 4 represented a medium amount of emotion, and 1 signified no emotion (neutral). We termed these rating scores "contains emotion" (CE). Following the intensity ratings, a measure of the perceived valence of each of the stimuli was obtained. In these ratings, termed "kind of emotion" (KE), a fresh copy of the same set of drawings, arranged in the same sequence, was presented. The participants were asked to rate the kind of emotion that was expressed in the image, with 7 being positive, 4 indicating neutral, and 1 representing negative emotion. The applicable rating scale was kept in view for each condition. Note. Within rows, means with the same subscripts are significantly different at ␣ ϭ .05 assessed by the Tukey's honestly significant difference post hoc procedure between the listed subgroups.
The same rating sequence was conducted with the word stimuli, with the judgments for CE preceding those for KE. Presentation of facial and word stimulus sets was counterbalanced. Participants were required to ascribe a judgment to each stimulus on each of the rating scales.
Results
Analyses of the data were performed using SAS Version 8 (SAS Institute, 1998) and/or SPSS (Version 13.0, 2004) . Effect size estimates were evaluated with Cohen's d, the standardized distance between group means (Devilly, 2005) . To evaluate the groups on comparable scales with respect to age, education, and gender, we used analyses of covariance (ANCOVAs) that automatically adjusted for differences in sample size performed through regression analyses, controlling for these covariates where indicated. Our major interest centered on comparisons involving alcoholic individuals (with and without KS). Therefore, our first regression analyses involved comparisons among AL and NC groups. In the next set of regression analyses we selected subgroups of participants to maximize age-range overlap. One set of comparisons involved participants in the young subgroups and included YAL, YNC, MDD, PTSD, and SZ participants. Another set of comparisons involved the old subgroups and included KS, OAL, ONC, and PD participants. In analyses involving more than two groups, to control for multiple comparisons, we first examined the overall significance of the model at the .05 alpha level and the group effect at the same level. We proceeded to test the individual effects only if the two former tests were significant. A similar strategy was adopted comparing AL and NC groups, without the middle step. In the results reported below, we provide F statistics for the overall models, as well as multiple partial t or F statistics for significant variables. Table 3 gives a summary of the findings.
Evaluation of Emotional Facial Expressions
The KE and CE data were analyzed independently. Factor analyses on the responses of the NC group were used to reduce the number of stimuli to three factors (supported by the Scree test; SAS Version 8; SAS Institute, 1998). The criterion for inclusion of a stimulus into any factor was a loading of 0.4 or more after Promax rotation (Cureton & D'Agostino, 1983) . Estimates dictate that, conservatively, a variable should share at least 15% of its variance with a specific factor (Stevens, 1996) ; a loading of 0.4 adequately satisfies this requirement (yielding 0.16, or 16%). On the basis of this criterion, 20 face stimuli were eliminated from the KE data, and 7 face stimuli were eliminated from the CE data. We labeled the resultant three factors for both data types "Neutral," "Positive," and "Negative." These factors formed the basis of our comparisons among the various groups.
Kind of emotion: Valence ratings. In comparing the AL and NC groups, we found that the regression model for the Negative factor was significant, F(4, 111) ϭ 4.80, p ϭ .001, d ϭ 0.42. Controlling for education in the model, we obtained a significant interaction between group and age, t(111) ϭ 2.52, p ϭ .01, d ϭ 0.48, such that the judgment of negativity ascribed to the negative faces by the AL group decreased as a function of age (see Figure 1 ). This effect was not observed in the NC group, whose judgments of negativity remained unchanged as a function of age. Significant results were also observed in the comparisons of the older subgroups' responses to the negative faces, F(5, 84) ϭ 4.93, p Ͻ .001, d ϭ 0.48; however, the significance in this model was driven more by education than by group membership (education, t(84) ϭ 8.47, p Ͻ .01, d ϭ 1.85), in that those with more education rated the stimuli to be more negative than did those with less education. Additionally, in the PD group alone, Spearman correlations revealed a significant relationship between Hamilton scores and negative judgments (r ϭ .97, p Ͻ .05); higher depression scores were associated with more perceived negativity. There were no significant intergroup differences in comparisons among the young subgroups.
For the Neutral factor, no significant differences were observed between the AL and NC groups. However, significant differences were observed in comparisons among the old subgroups, F(5, 84) ϭ 2.66, p Ͻ .05, d ϭ .36, which were driven by age, t(84) ϭ 9.62, p Ͻ .01, d ϭ 2.10. These results indicated that with increasing age, neutral facial stimuli were judged to be increasingly positive by all groups alike. Results from the regression model for comparisons among the young subgroups on this factor were statistically insignificant.
The regression model for the comparison of AL and NC groups on the Positive factor was significant, F(3, 112) ϭ 3.00, p Ͻ .05, d ϭ 0.33; however, the influence of group effects in this analysis did not reach significance, t(112) ϭ Ϫ1.89, p ϭ .061, d ϭ Ϫ0.36. The tendency for AL participants to attribute less positivity to positive faces was accompanied by a tendency for women to ascribe greater positivity than men to the positive stimuli. Comparisons among the old subgroups on the Positive factor were insignificant. The regression model resulting from comparisons of the young subgroups was significant, F(6, 65) ϭ 2.55, p Ͻ .05, d ϭ 0.40, and appeared to be driven by education, t(65) ϭ 5.10, p Ͻ .05, d ϭ 1.27, and by differences between the responses of the YAL and YNC subgroups, t(65) ϭ 3.07, p Ͻ .05, d ϭ 0.76. These findings indicated that the YAL subgroup attributed less positivity to positive faces than did the YNC subgroup (see Figure 2) and that among the younger subgroups of participants, those with more education attributed more positivity to the positive stimuli.
Contains emotion: Intensity ratings. No significant main effects or interactions were observed in the regression analyses for CE. Spearman correlations indicated that the MDD group's Hamilton scores correlated with intensity of positive judgments (r ϭ .94, p Ͻ .05) and that the PTSD group's Hamilton scores were inversely related to judgments of the neutral stimuli (r ϭ Ϫ1.00, p Ͻ .05). In other words, for the MDD group, higher depression scores were associated with more intensely perceived positivity in the faces, and for the PTSD group, higher depression scores were associated with less perceived neutrality.
Evaluation of Emotional Words
Factor analyses on the responses of the NC group to the word dataset were used to reduce the number of stimuli to three factors (supported by the Scree test; SAS Version 8; SAS Institute, 1998) for the KE and the CE results separately. The criterion for inclusion of a stimulus in any factor was a loading of 0.4 or more after promax rotation. Accordingly, one stimulus from the KE dataset and eight from the CE dataset were removed from the analyses. The three factors that emerged in the KE results were Negative, Neutral, and Positive. The factors in the CE analysis were observed to be grouped on the basis of the amount In the AL group, the amount of negativity ascribed to negative faces decreased as a function of age (see Figure 1) .
ns Combined effect of group and gender: A trend was seen for AL participants to attribute less positivity to positive faces, and for women to attribute more positivity to positive faces. Old subgroup comparisons:
OAL, ONC, KS, PD Group differences driven by education; those with higher education rated negative faces as more negative.
Group differences driven by age; participants with a higher age rated neutral faces as more positive. Figure 2 ). Group differences were also driven by education level. Across the younger subgroups, those with more education tended to ascribe more positivity to the positive faces. Figure 4 ). An effect of age and education was also seen, in that older AL and NC participants attributed more negativity to Neutral words, and those with more education ascribed more positivity to Neutral words. The KS group ascribed more positivity to neutral words than did the ONC subgroup (see Figure 5 ). The PTSD group attributed less negativity to negative words than any of the other Young subgroups (see Figure 3) .
ns ns
Intensity ratings of words: CE Negative factor Weak factor Strong factor AL-NC comparisons * The AL group ascribed more emotion than the NC group to neutral words (see Figure  6 ); this effect decreased in those AL participants with higher education levels. The SZ group ascribed more emotion to neutral words than did the YAL, YNC, and PTSD subgroups (see Figure 8) .
Note. Asterisks indicate those comparisons that yielded significant findings driven by participant groups. AL ϭ patients with alcoholism; NC ϭ normal controls; ONC ϭ old normal controls; OAL ϭ old patients with alcoholism; KS ϭ Korsakoff's patients; PD ϭ Parkinson's disease patients; YNC ϭ young normal controls; YAL ϭ young alcoholics; MDD ϭ major depressive disorder; PTSD ϭ posttraumatic stress disorder; SZ ϭ schizophrenics. ns ϭ nonsignificant.
or degree of emotion expressed and were thus termed Strong, Neutral, and Weak. As with the analyses of the facial stimuli, these factors formed the basis of our comparisons among the various groups.
Kind of emotion: Valence ratings.
The regression model based on the ratings on the Negative factor obtained from the AL and NC participants combined indicated that a significant difference existed within the responses, driven by age and education, F(3, Figure 1 . Mean scores for judgments of emotional valence (kind of emotion) for negative face stimuli by alcoholic (AL) and normal control (NC) groups as a function of age (controlling for education). The graph shows judgment scores of the stimuli within the Negative factor, with education fixed at 15 years. Stimuli were rated on a scale ranging from 1 (negative) to 7 ( positive), with 4 being neutral. Judgments of the AL group became less negative with age, whereas judgments of the NC group remained constant. Figure 3) . Comparisons of the AL and NC groups on the Neutral factor revealed a significant group difference on this factor, F(3, 112) ϭ 8.37, p Ͻ .001, d ϭ 0.55; group, t(112) ϭ 2.00, p Ͻ .05, d ϭ 0.38; the AL group perceived neutral stimuli as more positive (see Figure 4) . These results were also driven by age and education (age, t(112) ϭ Ϫ3.81, p Ͻ .001, d ϭ Ϫ0.72; education, t(112) ϭ 2.64, p Ͻ .01, d ϭ 0.50), such that older respondents ascribed more negativity to neutral words, whereas those with more education attributed more positivity to neutral words. Significant group differences in the comparisons among the old subgroups also were observed, F(5, 85) ϭ 3.14, p ϭ .01, d ϭ 0.38, and were driven by differences in performances between the KS and ONC groups. The KS group attributed more positivity to the stimuli in the Neutral factor than did the ONC subgroup (see Figure 5 ). No differences were noted in comparisons among the young subgroups.
In comparisons of the AL and NC groups on the Positive factor, the between-subjects group effect was not statistically significant; however, the model for this factor was significant, F(4, 111) ϭ 2.58, p Ͻ .05, d ϭ 0.30, consequent to the combined effects of age, education, and gender (age, t(111) ϭ 1.87, p ϭ .064, d ϭ 0.35; education, t(111) ϭ Ϫ1.85, p ϭ .066, d ϭ Ϫ0.35; gender, t(111) ϭ 1.97, p ϭ .05, d ϭ 0.37). These results indicated a trend for older participants to attribute more positivity to the positive words, more educated respondents to attribute more negativity to the positive words, and women to ascribe greater positivity to the positive words. No significant differences were observed in comparisons among the old subgroups nor in comparisons among the young subgroups.
Contains emotion: Intensity ratings. The regression models for comparisons of the AL and NC groups, the old subgroups, and the young subgroups on the Weak emotion factor resulted in insignificant findings. On the Strong factor, the regression model for the comparison of AL and NC groups was significant, F(4, 111) ϭ 2.99, p Ͻ .05, d ϭ 0.33. However, the significance in this model was driven by education, indicating that differences in performance between the AL and NC groups were attributable to this characteristic alone and that those with higher education attributed more emotion to strong words. Comparisons among the young subgroups and among the old subgroups on this factor revealed no significant findings.
The regression model resulting from AL and NC ratings of stimuli in the Neutral factor was significant, F(4, 111) ϭ 6.59, p Ͻ .001, d ϭ 0.49. This significance was driven by the AL group's performance, as well as by an interaction between the AL group and education, (group, t(111) ϭ 3.30, p Ͻ .01, d ϭ 0.63; Group ϫ Education, t(111) ϭ Ϫ3.29, p Ͻ .01, d ϭ Ϫ0.62), indicating that the AL group perceived significantly more emotion in the neutral words than the NC group (see Figure 6) ; however, this effect Figure 3 . Mean (ϩ standard error of the mean) judgments of emotional valence (kind of emotion) for negative words by the young subgroups: young alcoholic participants (YAL), young normal control participants (YNC), and participants with major depressive disorder (MDD), posttraumatic stress disorder (PTSD), or schizophrenia (SZ). Stimuli were rated on a scale ranging from 1 (negative) to 4 (neutral) to 7 ( positive). Judgments of the negative stimuli by the PTSD group were significantly less negative than those made by any other young subgroup ( * p Ͻ .05).
decreased with an increase in the education level of the AL participants. In the comparisons among the old subgroups, the regression model was significant Figure   7 ). In analyses of the young subgroup's responses, significant differences among the groups' ratings were noted, F(6, 65) ϭ 3.20, p Ͻ .01, d ϭ 0.44; group, t(65) ϭ 4.64, p Ͻ .01, d ϭ 0.53. The MDD group attributed significantly more emotion to neutral words than did the YNC or PTSD groups (see Figure 8 ). The SZ group attributed significantly more emotion to the neutral words than did the YAL, YNC, or PTSD groups (see Figure 8) . 
Discussion
The present study sought to differentiate the abnormal affective judgments of individuals with alcoholism from those of patients with diverse pathologies by comparing emotional perceptions of AL individuals (with and without KS) with those of NC participants and four additional groups of individuals with known neurological or psychiatric dysfunctions: those with PD, SZ, MDD, and PTSD. In doing so, we were able to examine three hypotheses relating to the neuropathological impact of alcoholism: premature aging, hemispheric laterality, and the involvement of frontosubcortical and limbic system circuits. Our results confirmed other findings that alcoholic individuals display abnormalities in their perceptions of facial and linguistic emotional stimuli (e.g., Howard Figure 6 . Mean (ϩ standard error of the mean) judgments of the intensity of emotions (contains emotion) for neutral words by the alcoholic (AL) and normal control (NC) groups. Stimuli were rated for intensity on a scale ranging from 1 ( no emotion) to 4 (medium) to 7 (high). Judgments of the neutral words by the AL group were significantly more positive than those by the NC group ( * p Ͻ .05).
Figure 7. Mean (ϩ standard error of the mean) judgments of the intensity of emotion (contains emotion) for neutral words by the old subgroups: old alcoholic participants (OAL), old normal control participants (ONC), participants with Korsakoff's syndrome (KS), and participants with Parkinson's disease (PD). Stimuli were rated for intensity on a scale ranging from 1 (no emotion) to 4 (medium) to 7 (high). Judgments of the neutral words by the KS group were significantly more positive than those made by the OAL and ONC groups ( * p Ͻ .05).
et Monnot et al., 2001; Oscar-Berman et al., 1990; Philippot et al., 1999) . We found that AL participants differed from NC participants on valence ratings of positive facial stimuli, negative facial stimuli, and neutral words and on intensity ratings of words having low emotional content (see Table 3 for a summary of findings). In general, the alcoholic patients' profile of emotional judgments most resembled that of the MDD group. Our results also confirmed that some differences between AL and NC groups were driven by age (Hutner & Oscar-Berman, 1996; Noonberg et al., 1985; Oscar-Berman, 2000) . In the following sections, we discuss our findings as they relate to (a) the possible synergistic neurodegenerative effects associated with alcoholism and aging, (b) the vulnerability of right hemispheric functions to alcoholism, and (c) the involvement of brain circuits contributing to emotional changes in neurobehavioral disorders. That discussion will be followed by a brief comment on the influence of gender and education on the emotional ratings of our participants.
Alcoholism and Aging
Investigators concerned with neuropsychological changes in alcoholic individuals frequently make reference to the large body of work on the neuropsychology of aging. Anatomically, the neuropathological changes seen in aging are similar to those associated with alcoholism (Courville, 1966; Wilkinson & Carlen, 1982) . In normal chronological aging, as in alcoholism, loss of cerebral white matter may be more prolific than that of gray matter (Jernigan et al., 2001) . Additionally, the greatest cortical loss and white matter changes can be found in the frontal lobes (OscarBerman & Marinkovic, 2003) . Whereas Jernigan et al. (2001) did not report any changes in the amygdala related to aging, other investigators have found amygdala involvement (e.g., Mu, Xie, Wen, Weng, & Shuyun, 1999) . In older adults (Albert & Knoefel, 1994; Jenike, 1988) , as in individuals with alcoholism (Grant & Harford, 1995) , affective changes frequently occur, with depression and apathy being common symptoms. Abnormalities in the ability to recognize emotional facial expressions (Calder et al., 2003; Oscar-Berman et al., 1990) , and differential activation patterns in response to these expressions (Iidaka et al., 2002) , also have been reported in older adults. Thus, an accumulation of evidence appears to suggest the possible involvement of frontal and limbic brain systems in the abnormal processing of facial affect that is seen in alcoholism, as well as in aging.
The synergistic effects of alcoholism and aging have long been debated, and two main models of the premature aging hypothesis of alcoholism (Ellis & Oscar-Berman, 1989; Noonberg et al., 1985; Oscar-Berman & Schendan, 2000; Parsons et al., 1987) have been introduced: the age sensitivity (or increased vulnerability) model and the accelerated aging model. The age sensitivity model suggests that older adults suffer greater impairments after consuming excessive quantities of alcohol than do their younger counterparts due to brain changes associated with aging, which make older adults vulnerable to neurodegenerative effects of chronic alcoholism (Ellis & Oscar-Berman, 1989; Mulinga, 1999) . As such, one would expect that younger alcoholic individuals would not differ significantly from younger nonalcoholic persons on measures of affect ratings, whereas older alcoholics would be expected to differ from older nonalcoholic individuals on such measures. Consequently, the age sensitivity model dictates that alcoholic/nonalco- Figure 8 . Mean (ϩ standard error of the mean) judgments of the intensity of emotion (contains emotion) for neutral words by the young subgroups: young alcoholic participants (YAL), young normal control participants (YNC), and participants with major depressive disorder (MDD), posttraumatic stress disorder (PTSD), or schizophrenia (SZ). Stimuli were rated on level of intensity on a scale ranging from 1 (no emotion) to 4 (medium) to 7 (high). Judgments of the neutral words by the MDD group were significantly higher than those by the YNC and PTSD groups ( * p Ͻ .05), and the SZ group attributed significantly more emotion to the neutral words than did the YAL, YNC, or PTSD groups ( * p Ͻ .05).
holic group differences are driven by age. In vivo neuroimaging evidence (Pfefferbaum et al., 1997; Sullivan, 2000) and, to a lesser extent, behavioral evidence (Oscar-Berman, 2000) for synergistic effects of alcoholism and aging has provided support for the age sensitivity model. The accelerated aging model presupposes that alcoholism induces precocious or accelerated aging, that is, that aging speeds up. With continued drinking, those with chronic alcoholism continue to undergo hastened aging processes into later life. Thus, the accelerated aging hypothesis predicts that young alcoholic individuals and young control participants would show different affective ratings on our measures, as would older alcoholic individuals and their older nonalcoholic counterparts. In the present study, our analyses yielded several comparisons indicating that group differences were partly driven by age. Older AL and NC raters, regardless of diagnostic category, showed a tendency to categorize negative words as more neutral and positive words as more positive. In addition, older raters across diagnostic categories tended to evaluate neutral faces as more positive. With the exception of the finding that older AL and NC participants rated neutral words as more negative, we observed a general tendency for older participants to perceive less negativity in stimuli. This trend may be related to findings showing that older adults tend to experience less negative affect as they age (e.g., Gross et al., 1997; Mroczek, 2001) and, as such, could then also perceive less negativity in stimuli.
In addition to the impact of aging on the participants' ratings, evidence from the present study also provides some support for the view that alcoholism and aging act synergistically to influence judgments of emotional stimuli. That is, our comparisons of the AL group with the NC group not only showed significant group differences on ratings of valence and intensity of neutral words, but importantly, they showed that the AL participants also perceived the valence of negative facial stimuli to be more neutral as a function of age (Figure 1 ). These latter results lend support to the existence of age-related vulnerabilities in conjunction with alcoholism, in that we observed differences in the AL group's emotional ratings that were driven by age. In addition, we found that the YAL subgroup displayed differences in comparison with the YNC subgroup on ratings of valence for positive emotional stimuli; the YAL subgroup judged positive faces to be more positive than did the YNC subgroup. In sum, these findings offer behavioral evidence of the development of age-related changes associated with alcoholism that are in line with the accelerated aging model of the premature aging hypothesis (Noonberg et al., 1985) .
Our findings also support the view that KS patients' abnormalities are not exaggerated with aging (Oscar-Berman & Evert, 1997; Wilkinson & Carlen, 1982) . The KS group rated the intensity of neutral words as significantly more emotional than did the ONC and OAL comparison subgroups. Like non-Korsakoff's alcoholics, however, the KS group also perceived the valence of neutral words to be significantly more positive than did the nonalcoholic control group. Presumably, KS patients already have suffered maximal damage to frontosubcortical and limbic systems, such that agerelated cortical cell loss becomes functionally irrelevant (OscarBerman, Kirkley, Gansler, & Couture, 2004; Wilkinson & Carlen, 1982) . In any case, the KS group's deficits in emotional judgment were not unexpected, because the brain regions damaged by the disorder are important for normal affective functioning.
Alcoholism and the Right Hemisphere
Research concerning the processing of affective stimuli in healthy individuals has resulted in the prevailing but far from unanimous view that the left hemisphere is attuned to positive emotions, whereas the right hemisphere is more proficient in processing negative stimuli (Adolphs et al., 2001 ; for reviews see Borod, 2000; Heilman & Valenstein, 1993; Hugdahl & Davidson, 2004; Silberman & Weingartner, 1986) . Further supporting this notion are reports that damage to the right hemisphere leaves people unduly indifferent to negative concerns, whereas left-hemisphere damage frequently leads to a catastrophic attitude (Narushima, Kosier, & Robinson, 2003) ; however, some have questioned the justification of this proposition (Aben et al., 2001; Carson et al., 2000) .
Investigations into the neuropsychology of alcoholism have suggested that functions subserved by the right hemisphere are more adversely affected by alcoholism than those carried out by left-hemisphere functions. Although this notion is derived primarily from observations that visuospatial deficits in those with alcoholism can be detected (Ellis & Oscar-Berman, 1989; OscarBerman & Schendan, 2000) , given the nature of alcoholic individuals' emotion recognition difficulties, the right hemisphere hypothesis remains plausible. However, the development of a hemisphere-specific deficit in alcoholism has been questioned (Ellis & Oscar-Berman, 1989; Oscar-Berman, 1988 , 1992 OscarBerman & Schendan, 2000) . Although the specific hemispheric contributions to the processing of emotional stimuli of different valences are somewhat debatable, it is generally accepted that the right hemisphere is more involved with the processing of visuospatial and emotional stimuli, whereas the left hemisphere is preferentially active in the processing of linguistic materials. Although the right hemisphere may be involved in the processing of emotional words, faces, and prosody (e.g., Borod, Zgaljardic, Tabert, & Koff, 2001; Cicero et al., 1999) , left-hemispheric involvement is implicated in the processing of emotional words. Some have shown that although emotional processing of facial and prosodic stimuli appears to involve the right hemisphere, a purely right-hemisphere hypothesis of emotional perception of lexical material is equivocal (Borod et al., 2001) . Further, studies of emotional perception of linguistic material have suggested that it can be difficult to parse emotional from verbal aspects of the task (Borod, Bloom, & Hayward, 1998) . Thus, perception of emotional words can be conceptualized as being shared between both left and right hemispheres and thereby requiring more left-hemispheric activation than is required by a facial emotion perception task. Hence, our use of the two classes of stimuli-pictures of faces and words-allowed us to investigate abnormalities in emotional perceptions that may arise specific to each type of stimuli.
We observed that AL participants had deficits in identifying the valence of both facial and linguistic materials. In comparisons between the AL and NC groups on ratings of the valence of emotional stimuli, we observed that the AL group displayed abnormalities in rating negative faces and neutral words. For faces, the AL group ascribed less negativity to negative faces as a function of age. In rating the valence of neutral words, the AL group perceived these stimuli as more positive than did the NC group. Additionally, the AL and NC groups differed in their ratings of the intensity of neutral words, as the AL group perceived these words to be more emotional. These findings support a bihemispheric origin of abnormal alcoholism-related emotional perceptions.
Emotional Changes in the Neurobehavioral Disorders
Neuroanatomical studies of alcoholic individuals indicate that many of the neuropathological changes associated with long-term alcoholism occur in regions that are responsible for the recognition and interpretation of affective stimuli. Neural activation related to facial emotion recognition is thought to vary depending on the emotion being analyzed (Sprengelmeyer, Rausch, Eysel, & Przuntek, 1998) , but in general, this capacity is believed to involve activation of frontal cortices, which are particularly involved in the final processing of emotional stimuli, as well as the anterior cingulate, insula, amygdala, and basal ganglia (Adolphs, 2002; Hornak, Rolls, & Wade, 1996; Luan Phan, Wager, Taylor, & Liberzon, 2002) . Neuronal loss and consequently brain atrophy are noted effects of long-term alcoholism (Kril, Halliday, Svoboda, & Cartwright, 1997) , most notably frontal association cortex (Kril et al., 1997) , limbic system structures (see Harper, 1998; Sullivan, Marsh, Mathalon, Lim, & Pfefferbaum, 1995) , and the cerebellum (Sullivan, Deshmukh, Desmond, Lim, & Pfefferbaum, 2000) .
Our final hypothesis dealt with the performances of the various participant groups and posited a different behavioral profile for the AL group compared with the NC group and the other patient groups. Similarly, we anticipated that we would find disparate affective abnormalities among the patient groups. As expected, the AL participants differed from NC participants on several measures: valence judgments of negative facial stimuli and neutral words and intensity ratings of words having low emotional content. In addition, the YAL subgroup differed from the YNC subgroup on valence judgments of positive facial stimuli. The KS patients differed from the ONC subgroup on valence ratings of neutral words, and they also differed from the OAL and ONC subgroups on intensity ratings of words with low emotional content. We also noted that among the older subgroups, only in the PD patients were depression scores correlated with perceived negativity of negative faces. Among the younger subgroups, the PTSD participants differed from YAL, YNC, SZ, and MDD subgroups on ratings of the valence of negative words, and the PTSD group's depression scores were inversely correlated with their judgments of the intensity of neutral faces. The MDD group rated the intensity of words with low emotional content differently from the YNC and PTSD subgroups, whereas the SZ group rated these stimuli differently from YAL, YNC, and PTSD groups.
In contrast to our expectations, age-equivalent YAL and MDD subgroups did not differ in their ratings of the emotional stimuli used in our study. Perhaps these two groups have similar emotional decoding deficits, and the neuropathological changes in regions involved in the judgments of affective stimuli by the two groups may be similar. However, we also compared the groups on Hamilton Depression Scale scores, and found that the MDD subgroup was significantly more depressed than the YAL subgroup (and the YNC, PTSD, and SZ subgroups). When we further examined the correlations between Hamilton scores and performance on our emotional tasks, we found that the MDD group's depression scores correlated only with the intensity with which they perceived positive facial expressions. In other words, with increased depression scores, MDD patients perceived positive faces to be more positive, but this was not a significant factor for the YAL participants (nor for any other group). It appears, therefore, that commonalities related to depression and depressed affect alone were not the sole reasons for the lack of difference between the ratings of AL and MDD participants. Moreover, there was no evidence in our study to support the notion that similarities in depressive symptoms can account for the similarities in judgments among these groups.
Neural disruptions associated with the development of MDD have not been fully elucidated, but it is generally thought that frontal and subcortical regions are disrupted (for review see Soares & Mann, 1997) . Studies utilizing structural neuroimaging methods have revealed volume reductions in the prefrontal cortex in patients with MDD (Coffey et al., 1993; Goodwin et al., 1997) , as well as in orbitofrontal regions (Bremner et al., 2002) , the hippocampus (Bremner et al., 2000; Sheline, Sanghavi, Mintun, & Gado, 1999) , the caudate nucleus (Krishnan et al., 1992) , the putamen (Husain et al., 1991) , and the amygdala (Sheline, Gado, & Price, 1998) . Abnormalities of the right hemisphere have also been implicated in MDD, and although this concept is not unequivocally supported (e.g., Carson et al., 2000) , many studies have reported that MDD is associated with a functional disruption of the right hemisphere (for reviews, see Rotenberg, 2004; Shenal, Harrison, & Demaree, 2003) . However, abnormalities specific to the left hemisphere also have been noted. Research in patients with stroke-related mood disorders suggests that lesions of the left basal ganglia may be related to increased severity of depressive symptoms (Starkstein, Robinson, Berthier, Parikh, & Price, 1988) . In AL patients, volumes of gray and white matter are significantly reduced. Regions known to be affected by chronic alcoholism include the frontal and temporal cortex (Kril et al., 1997; Sullivan, Marsh, Mathalon, Lim, & Pfefferbaum, 1996) , corpus callosum (Estruch et al., 1997; Pfefferbaum, Lim, Desmond, & Sullivan, 1996) , hippocampus (Sullivan et al., 1995) , diencephalon (Sullivan, Rosenbloom, Serventi, Deshmukh, & Pfefferbaum, 2003) , caudate and putamen (Sullivan, Deshmukh, De Rosa, Rosenbloom, & Pfefferbaum, 2005) , and cerebellum . It is plausible that similar regions of neuropathology overlap in the AL and MDD groups, resulting in abnormal emotional changes common to both disorders.
A Comment on Gender and Education
Our findings provided evidence that women had a tendency to attribute greater positive affect to positive facial and word stimuli than did men. Such findings are consistent with those showing that, compared with men, women tend to rate facial expressions as being more strongly representative of the emotion being expressed (Hall & Matsumoto, 2004) . These researchers hypothesized that women, being more adept in identifying emotions than men (Hall, Carter, & Horgan, 2000; Thayer & Johnsen, 2000) , may have more easily ascertained the expressed emotion and may have been more confident in their perceptions. These researchers further posited that higher levels of confidence may have led women to attribute more intense (and more precise) emotional ratings to the faces than did men, who may have preferred to rate the images with caution. In the present study, however, we saw no gender-related differences in judgments of negative stimuli.
The impact of education was less clearly indicated in our study. In some comparisons, more years of education were associated with increased intensity of emotional ratings (e.g., comparisons of the old subgroup on KE ratings of negative faces, young subgroup on KE ratings of positive faces, and AL-NC comparisons of KE ratings of negative words), whereas in other comparisons, higher education was associated with less extreme ratings of stimuli characteristics (e.g., KE ratings of positive words made by AL and NC participants). This would suggest that our findings are somewhat limited in their ability to speak to the influence of education on emotional judgments. Nevertheless, an overall trend was observed in which higher education levels were associated with more extreme ratings of emotional stimuli. One reason for this trend may be that participants with greater education levels possessed better developed emotional concepts, given that lower rates of alexithymia, a trait associated with compromised emotion identification abilities, have been associated with higher education levels (Honkalampi, Saarinen, Hintikka, Virtanen, & Viinamäki, 1999) . If this finding can be extrapolated to the participants in our study, one can posit that those participants with higher education levels may have been less conservative in their ratings as a result of being more confident in their perceptions and, therefore, rated the stimuli in a slightly more extreme manner.
Conclusions
Our findings are consistent with prior results that have identified changes in affect recognition abilities resulting from alcoholism. We also observed synergistic effects of alcoholism and aging that are consistent with the view that some neuropathological changes in association with alcoholism not only may begin early in the onset of the disorder but are compounded later in life by the effects of chronological aging. Our results further indicated that alcoholism-related changes impact emotional processes that may involve both the right and the left hemispheres, given that we observed abnormal ratings of both facial and word stimuli. As such, our results support the view that the neuropathological impact of alcoholism is bi-hemispheric. Finally, comparisons of the emotional ratings by the AL group with the four other patient groups support the view that long-term chronic alcoholism is associated with disruptions of frontal and subcortical regions, and further, that these disruptions are likely responsible for many changes in emotional perception associated with alcoholism. Although a more refined analysis of the specific areas within these regions that contribute to the observed affective changes is not possible given our methodologies, the accumulation of evidence suggests that limbic regions, basal ganglia structures, and frontal cortices are involved. Figure A1 . The chart shows the format used for judgments of intensity. Facial stimuli are from Quinn (1990) and Jankowski (1992 Jankowski ( -1995 . Figure B1 . The chart shows the format used for judgments of intensity. Verbal stimuli were chosen on the basis of Hutner and Oscar-Berman (1996) from a list compiled by Paivio, Yuille, and Madigan (1996) .
